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C 87 74.8 78.4 73.3 74.8 67.7 69.9 79.4
H 2.6 3.5 2.4 3.6 2.3 3.1 2.5 3.4
N 0.3 0.2 0.2 0.2 0.2 0.4 0.2 0.1
O  10 21.5 19.1 23 22.6 28.6 27.5 12.9
H:C 0.03 0.05 0.03 0.05 0.03 0.05 0.04 0.04
O:C 0.1 0.3 0.2 0.3 0.3 0.4 0.4 0.2








































Pyrolysis in the absence of air at ca. 500 °C (42% biochar)
Mode of Adsorption 
How strong is the M2+ ions BioChar Interaction?
Mode of Adsorption (XPS) 
How are the M2+ ions stuck to the biochar? Physisorption
Peak Binding Energy (eV) Relative Area Assignment
Fe2p3/2 712.03 1 FeO(OH), Fe2O3
Mn2p3/2 642.69 1 Mn2+, MnO2
Mn2p3/2 647.05 0.52 MnO4‐
Cu2p3/2 935.01 1 Cu(OAc)2
Cu2p3/2 939.2 0.39 Auger
Cu2p3/2 944.14 0.48 CuO
Ni2p3/2 856.49 1 Ni(OAc)2
Ni2p3/2 860.65 0.44 Ni(OH)2
Ni2p3/2 863.83 0.34 Auger
Zn2p3/2 1023.1 1 Zn2+
Zn2p3/2 1026.22 0.34 Zn(OAc)2
Cd3d5/2 406.17 1 Cd2+
Cd3d5/2 412.88 0.58 Cd(OAc)2
Pb4f7/2 139.46 1 Pb2+
Pb4f5/2 144.23 0.68 PbO
Mode of Adsorption (XPS) 
How are the M2+ ions stuck to the biochar? Insoluble Oxides
Peak Binding Energy (eV) Relative Area Assignment
Fe2p3/2 712.03 1 FeO(OH), Fe2O3
Mn2p3/2 642.69 1 Mn2+, MnO2
Mn2p3/2 647.05 0.52 MnO4‐
Cu2p3/2 935.01 1 Cu(OAc)2
Cu2p3/2 939.2 0.39 Auger
Cu2p3/2 944.14 0.48 CuO
Ni2p3/2 856.49 1 Ni(OAc)2
Ni2p3/2 860.65 0.44 Ni(OH)2
Ni2p3/2 863.83 0.34 Auger
Zn2p3/2 1023.1 1 Zn2+
Zn2p3/2 1026.22 0.34 Zn(OAc)2
Cd3d5/2 406.17 1 Cd2+
Cd3d5/2 412.88 0.58 Cd(OAc)2
Pb4f7/2 139.46 1 Pb2+
Pb4f5/2 144.23 0.68 PbO
Mode of Adsorption (XPS) 
How are the M2+ ions stuck to the biochar? 
Peak Binding Energy (eV) Relative Area Assignment
Fe2p3/2 712.03 1 FeO(OH), Fe2O3
Mn2p3/2 642.69 1 Mn2+, MnO2
Mn2p3/2 647.05 0.52 MnO4‐
Cu2p3/2 935.01 1 Cu(OAc)2
Cu2p3/2 939.2 0.39 Auger
Cu2p3/2 944.14 0.48 CuO
Ni2p3/2 856.49 1 Ni(OAc)2
Ni2p3/2 860.65 0.44 Ni(OH)2
Ni2p3/2 863.83 0.34 Auger
Zn2p3/2 1023.1 1 Zn2+
Zn2p3/2 1026.22 0.34 Zn(OAc)2
Cd3d5/2 406.17 1 Cd2+
Cd3d5/2 412.88 0.58 Cd(OAc)2
Pb4f7/2 139.46 1 Pb2+
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Amine Coupling with Chiral AA
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